per 



World tinisiiJECTUAL property qrga^tiqn 

^fnteiriattol Bureau • - 




INT ERNATIONAL 
(51) Intentional Jfrtenl Classification $ ; 
H04Q 11764 



APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 

(li)Iriter^ NumbW: WO 98/36612 

(43) International IPubiic^tioii Paje: 



A2 



M Auguit t??8 (20.08,98) 



(21) International Application Number: PCT/FI9^00)25 

(22) International Filing Date: il February 1998 (11.02.98) 



(30) Priority I>ata: 
970602 



12 February 1997 ( 12.02,97) FI 



Annlicant (for all designated States except US): NOKIA 
<™ ApP S&S^ICaW. OY [FI/FI]; Keilalahdentie 4, 

FfN-02150 Espoo (FI). 

Tyrskytaija 3 B 13. PlN-02320 Espoo (FI). ^f^^ 
sSftl; HanenkalUpntic 8 D 9, FI>M>2170 Espoo 

(FI). 

(74) Agent: KOLSTER OY AB; IsO Rbobertinkatu 23, P.O. Box 
148, FIN-P0i2i Helsinki (FI). 



(81) Designated States: AU AM. AT, AU AZ^BA, BB. BG. B* 
WCA CH. CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE. 
GR &k. GW HU, ifi, IL, IS, JP. KE, KG. KP. KR, KZ, 
LC S^uTls" LT. LU, LV MP, MG, MK, MN, MW. 
M^^Z, PL. PT. RO. m $ft, SE, SG, SL SK/SU 
T?^TM?TR.Tr.UA.UG,US, UZ, VN. YU, ZW ARIPO 
Iatent(GH, GM, KE, LS. MW, SD. SZ. UG.mEuras.an 
patent (AM, AZ. BY. KG, KZ, MD. RU. TJ,TM^European 
pX A? BE. CH, DE. DK. ES, FI, JFR, GB, ^GR JE, £. 
LU MC, NL. PT, SE), OAPI patent (BF, BJ; CF. CG. CI. 
CM. GA, GN, ML, MR. NE. SN. TD. TG) 



Published 

In EnslUhtranslatbn Oiled in Finnish). 

Without international search report and to be republished 

upon receipt of that report 



(54) Title: 



MOBILITY AND Q ALL CONTROL IN AN ATM E^ONMENT 



I pLMN VLR+HLR+OMC \ 




BTS 



| (57) Abstract 

as a mobile telephone exchange (MSG) £ aj^ steUon cpn^to J^J^Sel is provided between the base station and 
control, is connected to the ATM network bytheUM '^ g* f^mple, call control, mobility management or radio 
, the controlling PLMeleineri for m^^^^l^^^^S^^^^^ in **™y- Tne PLMN element 

' to the ATM stahdaxds. 



i 





Codes used id identify States party to thePCt on the front pa 


AL 


Albania 




;. SpabV .:. 


AM 


Armenia. 


: n 


Fmland , 


AT 


Austria;" 


FR 


France ■ 


AU" " 


Australia . 


"GAV 


. Gabon 


AZ 


Azerbaijan . 


GB 


United (Kingdom . . 


BA 


Bosnia and Herzegovina 


GE 


Georgia . 


BB 


Barbados 


GH 


Ghana 


BE 


Belgium 


GN 


Guinea 


BF 


Burkina Faso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


BJ 


Ben in . 


IE 


Ireland 


BR 


Brazil 


il- 


: torael 


BY 


Belarus 


ls 


• Ireland 


CA 


Canada 


IT 


\ idy 


CP 


Central African Republic 


JP 


japan 


CG 


Congo . 


KB 


Keny a 


CH 


Switzerland 


KG 


Kyrgyzstan 


a 


Cftrc d'lvoire 


KP 


Democratic People's 


CM 


Cameroon. 




Republic of Korea 


CM 


China 


KR 


R epublic of Korea 


CU 


Cuba 


KZ 


Kazabtan 


CZ 


Czech Republic : 


LC 


; Saint Lucia 


DE 


Germany 


: . u • 


Liechtenstein 


DK 


Denmark 


LK 


.Sri Lanka 


EE 


Estonia 


LR 


■Liberia 



icatidns under the PCT. 



LS 
LT 
UJ 
LV 
MC 
MD 
MG 
MK 

ML 
Mrf 
MR 
MW 
MX 
NE 
NL 
NO 
NZ 
PL 
PT 

:ro 

RU 
SD 
SE 
SG 



; UmuanU • 
Luxembourg 
Latvia:' 
Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mall* 

Moiigolia 

Mauritania 

Malawi 

Mexico -. 

Niger . . 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 



SI 


Slovenia-, 


sk 


tfqvakia ; : ; 


SN \ 


Senegal 


sz 


Swaziland • 


tb 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


lis 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nanv 


YU 


Yugoslavia '. 


ZVV 


Zimbabwe.: " 



Sweden 




WO 98*6612 ; \ " PCT/FI98/00125 

MOBILITY AND CALL CONTROL IN AN ATM ENVIRONMENT 

FIELD OF THE INVENTION 

The invention relates to ATM (Asynbhrohous Transfer Mode) sys- 
tems ahd particuIaHy to mobility and: call control management- therein 

5 : BACKGROUND OF THE INVENTION 

Current telewmmunicatipn comprises two trends of particular inter- 
est mobile communication arid broadband networks. The, term broadband 
typically refers id a bit fate higher than 2 Mbit/s. the term narrowband usually 
refers to a bit rate of 64 kbit/s or lower, the term wideband occasionally refers 

10 to bit rates from 64 kbit/s to 2 Mbit/s. There are at least two (compatible) rea- 
sons for the interest in the broadband networks: 

1 ) One broadband bearer shared among several users, few or none 
of whom -need the whole bandwidth alone, can offer advantages concerning; 
the establishment arid fle)dbil!ty of transmission syste 

1 5 ; : ■ 2) Information to be transmitted over separate transmi$sion phan- 
nels rriay demand broadband channels. Users need new high-qualftj/ services 
which; in turn; caH for high bit rates. Such services include for example video 
confeirfchc^^ data transmission etc/ A common denominator for 

theses services Is /multimedia where image* Voice ghd date;0re integrated into 

20 one service. r 

.. Owing to its marly strengths, ATM (Asynchronous Transfer Mode) 
is chosen as the data transmission technique in several protocol structures 
standardized for a B-ISDN (Broadband integrated Services Digital Network). In 
this context, the term transmission refers to the use of ATM switching and 

25 multiplexing techniques at a data link layer (i.e r an OSI Layer 2, hereinafter 
referred to as an ATM layer) for transporting end-user traffic from a source to a 
destination within the network. Virtual connections are set up between the 
source and the destination, which requires that the network must be provided 
with switching operations. Signalling arid user information ?re normally traps-- 

30 ported oft different virtual connections at the ATM layer A virtual connection is 
identified at the ATM layer by means of a virtual path identifier (VPI) and a 
virtual channel identifier (VCi). 

In ATM, information is transported split in fixed-length cells, 
whereby the numbeh of the pells In a time unit is proportional to the user's 
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bandwidth ^ui^trients; Each 53-pctet cell is divided into a 5-odet header 
and a 48-octet information field as shown iri Figure 2. 

The primary purpose of the header is to identify a connection num- , 
ber for a cell sequence that sets up a virtual channel for a particular call. Sev- 

5 eral virtual paths that are multiplexed in the ATM layer can be connectedyto • 
the same physical layer (i.e. an OSI Layer 1 ), whereby each path is identified 
by an 8-bit VPl at a user-hetwork-interface (UNI) and by a 12-bit VPl at a net- 
Work node interface. Each path can comprise several virtual channels, each of 
which is identified by a 16-bit VCI. The header can also comprise other fields, 

1 0 such as a header error control (H EC), a generic flow control (GFC), a cell loss 
priority (CLP) and a payload type (PT). 

. . The user-network-interface UNI between an ATM terminal and an 
ATM switch (a private UNI) and between private and public ATM networks (a 
public UNI) together with an associated UNI signalling (and ah ATM cell) are 

15 specified at least in the following specifications: 

[1] ATM User-Network-Interface Specification, version 3.1, ATM Fo- 
rum, 1994 

[2] ATM User-Network-Interface (UNI) Signalling Specification, ver* 
sion 4.0, ATM Forum, July 1996 
20 [3] ITU-T Recommendation Q.2931 (1994) Broadband Integrated 

services Digital Network (B-ISDN), Digital Signalling System No. 2 (DSS 2), 
User-Network Interface (UNI) Layer 3 specification for Basic Call/Coririectiori 
Control. ITU-T, 

In mobile networks (PLMN), radio interfaces have conventionally 
25 been narrowband interfaces. Transmission systems in me mobile networks 
have conventionally been implemented by circuit switched connections in a 
star or tree network configuration/ In order to increase the capacity and flexi- 
bility of transmission systems, different broadband packet switched transmis- 
sion systems, such as WO 9400959 and EP 0366342 have also been pro- 
30 posed for mobile networks. EP0426269 introduce? a mobile system wherein 
base stations are connected to ATM network switches by routers. Virtual cbh- 
hectidns controlled by the base stations are set up between the base stations ; 
through the ATM network. Elementary mobility management is based on rout- 
ing tables maintained in the base stations arid in the ATM switches and up* 
35 dated as the subscribers move in the network. 
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Another potential future trend is that mobile systems have a broad- 
band radio interface The .transmission system of the mobile system should in 
that case also be a broadband transmission ; $yst0m, a potential alternative 
thereof being; the ATM technique: : ' .• 

5 : A third trend i|s: tp irit^duce wifeless data transmission (wireless 

ATM) and mobility into ATM networks (wireless ATM). However, the problem 
with this trend is that cunrent B-ISDN: and ATM 'standards jh n^ way support 
the mobility management- subscriber authentication, call control, etc., required 
by wireless communication. Introducing these additional features required by 

10 wireless communication into the ATM network calls for considerable develop- 
ment and standardization work to be carried put and significant modifications 
to be made to the existing ATM systems. Implementing wireless ATM is 
therefore a slow and an expensive process. Such a process conducted by 
wireless ATM work groups is about to start in the ATM Forum. 

15 BRIEF DESCRIPTION OF THE INVENTION 

An object of the invention is to enable the introduction of wireless 
: data transmission and mobility into an ATM network without significant rnodifi- 
cations to the existing ATM networks and standards. > 

The invention relates to a wireless ATM netwbrk comprising mobile 
20 stations, base stations and at least brie ATM switch, the base stations being 
connected to th e ATM switch by a user-network-interface (UNI), The invention 
is characterized in that at least otie ^rontrolling PLMN network element is con- 
nected to said ATM switch; by the UNI interface to carry out call control and 
. mdblrrty management 
25 a first permanent ATM virtual channel is provided between said: 

PLMN network element and each basis station for transferring call control and 
mobility management signalling transparently therebetween through the ATM 
network, 

said PLMN network element is arranged to remotely control said 
30 ATM switch to switch ATM virtual channels dynamically between the base sta- 
tions and another point in the ATM network, 

The invention also relates to a cellular radio network as claimed in 
claim 2 comprising, mobile stations, base stations, at least one controlling 
PLMN network element that is responsible for call control and mobility man- 
35 agemeht, and an ATM transmission network comprising at least one ATM 
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switch, the base stations and said controlling PLMN network element being 
connected to the ATM switch by a user-hetwork-jnterface (UNI)/ 

The invention also relates to methods for mobility management and 
call control In a wireless ATM network and in a cellular radio network as 
5 daimed in claims 9 arid 10. 

The invention also relates to an ATM switch element as claimed in 
biairn : 12 and to a mobile network element as claimed in claim 18, ; 

According to the invention, wireless base stations are connected to 
an ATM switch , by a UNI interface in an ATM network. At least one controlling 
10 network element of a conventional PLMN network, such as a mobile telephone 
exchange and/or a base station controller is also connected to the ATM net- 
work by W UNI interface, the controlling network element being responsible 
for mobility management and call control. There is a permanent virtual channel 
(PVC) via said ATM switch between the base station and said at least one 
1 5 controlling cellular network element Signalling related for example to call cd* 
trol, mobility management and/or radio resource management between a mo- 
bile station and the controlling cellular network element is transmitted over the 
permanent virtual channel. The intermediate ATM switch (ATM switches) for, 
wards the signalling without interpreting it in any way. For the ATM switch, the 
20 controlling cellular network element and the base station represent ah ATM 
terminal that-cah be reached via the UNI interface. Furthermore, there is a 
permanent virtual channel fVC between said a^Mst one ^ cellular network 
; element and saidATM switch. Said controlling network element uses the sec- 
ond permanent Virtual channel for commanding from a remote location the 
25 ATM switch to switch a virtual connection between the base station and an^ 
other point according to the ATM , standards. According to the invention, all 
special network elements and special functions related to wireless communi- 
cation can be implemented by using the network elements and solutions pre- 
viously designed for the PLMN networks. Designing special solutions for the 
30 wireless ATM is thus avoided. These cellular network elements are connected 
to the ATM network via a standard UNI interface, but the signalling between 
the cellular network elements takes place transparently through the ATM net- 
work via said permanent virtual connections. Thus, the signalling related to 
wireless communication does hot cause modifications to a standard ATM UNI 
35 protocol. The only addition required to the ATM switch is functionality by 
means of which the controlling cellular network element can manipulate the 
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ATM switch operation v ia the second permanent virtual connection to switch or 
reiease the desired virtual connection; 

In a preferred embodiment of the invention, art ILMI (Interim Local 
Management Interface) is used as the signalling interface between the ATM 

5 sw itahandlthe tantrolling: cellular ne^ork eierheht: via the permanent virtual 
connection of the invention. In the preferred embodiment of the invention, re- 
mote controlling the ATM switch from the cellular network element is earned 
out by using an SNMP (Simple Network Management Protocol), The SNMP 
protocol already includes features which can be applied to control the switch- 

10 ing in the wireless ATM network of the invention. The controlling cellular net- 
Work element then acts as an SNMP manager, and an ATM node contains an 
SNMP agent. Remote commands are carried in SNMP protocol data units 

(PDU). . 

Alternatively, remote controlling according to the invention may be 
1 5 implemented by using UNI signalling without a permanent logical channel be- 
tween the PLMN network element and the ATM switch. This, however, re- : 
; quires the current UN I signal to be rr^difiedln order to 
be rembtely cbhtroiled; 

In the following, the invention is described in more detail with refer- 

20 ence to the accompanying drawings, in which . 

Figure 1 shows a basic architecture for a telecommunicatibn system 
to whichthe present Jfn^'enfl^cari' be'lipplied, ' t ^_ 

Figure 2 shows the structure of an ATM ceji* 

Figure 3 shows the functional architecture of the ATM switch of the 
25 invention in a telecdmmunicati6n system presented in Figure i, 

Figure 4,|s a signalling diagram illustrating the data call set-up of the 

invention, , . 

Figure 5 is a signalling diagram illustrating internal signalling or an 

ATM switch during the call set-up presented in Figure 4, 
30 Figure 6 is a signalling diagram illustrating the speech call set-up of 

the invention, . . .. 

Figure 7 is a signalling diagram illustrating the handover of the in- 
vention between two base stations connected to the same ATM switch, 

DETAlLEd DESCRIPTION OF THE INVENTION 
35 •"^••".Trle present invention can be applied to any broadband network 
. using an ATM . technique, for. introducing, wireless communication and mobility 
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management into the networks. Correspondingly, *0 inVentibh can be applied 
to any nubile network for implementing a transmission system between the 
network elements by means of an ATM network; The final network architec- 
ture, signalling ah call set-up of tiie invention is very much alike in both 

5 cases'" 

' A mobile system used as a whole, or the network elements thereof 
being used, for the irnplementatibn of a wireless ATM, can be any cellular ra- 
dio system or some other radio system. In this patent application, a mobrte 
system or a PLMN is taken to mean all the radio systems supporting mobility 

10 management iU 

Different cellular systems may differ from one another as concerns 
the number and the functions of different types of network elements. Cellular 
systems may comprise for example only mobile telephone exchanges and 
base stations or, in addition, also base statibn controllers. Signalling may also, 
15 differ greatly between different cellular systems, Such differences are, how- 
ever irrelevant to the invention's systern^pecific signalling is performed 
transparently through the ATM network via permanent virtual connections set 
up between the neiwork elements in accordarice with the invention, The con- 
trol of the ATM switching according to the; invention takes place via the per, 
20 mahent virtual connectipn atthe same call set-up stage and by the same net. ; 
Work element as specified in the system concerned. 

the type of radio interface between the base stations and the mo- 
bile stations is also Irrelevant to the invention. The > radio interface may be a 
narrowband or a broadband interface,. TDM A or CDMA, a satellite, an interface 
25 according to a current standard (for example the GSM) or an interface a* 
cording to a future standard (for example trie UMTS), . 

The European digital cellular mobile communication system GSM 
(Global System for Mobile Communication) is used as an example in the fol- 
. lowing description of the pref^ 
. 30 components of the GSM system are specified in the G$M specfficatons. A3 
" concerns the most significant description of the GSM system, reference .s 
made to the GSM specifications and "GSM System for Mobile Comrn^ 
M. Mouly and M Pautet, Palaiseau, France, ; 19?2, ISBN;2-9507 190- 

35 ° 7 ' 7i Figure 1 shows a telecommunication system comprising mobile sta- 
: . lions MS, base stations BTS, a base station controller BSC. a mobile tele- 
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phone exchange MSC and an ATM network 3 including one of more ATM 
switches 30. A mobile network PLMN also comprises other network elements, 
such as subscftoef data bases HLR (a home IbcatiOri register) and VLR (a 
visitor jpcatjoh register) and an operation and maintenance centre (QMC).The 
5 : home location register HLR p^rma 

information indicating the visitor location register VLR in the area of which the 
mobile station is located at a particular timer the subscriber information re- 
garding subscribers visiting the VLR area is temporarily copied to the visitor 

location register VLR, 

10 According to the invention, all mobile network operations, such as 

call control, mobility management and radio resource management are imple- 
mented in the PLMN network elements BTS, BSC and MSC. As is usual in the 
GSM system, the MSC is responsible for call set-up, call switching and call 
control A base station system is composed of the base station controller BSC 

15 and the base stations BTS. The base station controller BSC is used for con- 
trolling several base stations. The BSC can also control a handover between 
two BTSs connected thereto. An A interface towards the MSC and an Abis 
interface towards the BTS have been defined for the BSC. These interfaces 
are specified in the GSM standards. The base stations BTS provide a. radio 

20 interface through which the mobile stations MS are connected to the BSC and 
: the MSC. ' 

The ATM network^ provides a transmission system that connects 
the BTS to the other PLMN network elements. The ATM network 3 may also 
be connected to other ATM networks 2, such as a B-ISDN, or to other data 

25 networks 4, such as an N-ISDN, a PSDN (fbr example X.25) or the Internet. 
The ATM network 3 is a network preferably Offering, standard ATM-UNI Inter- 
faces whereto permanent virtual connections in accordance with the invention 
have been set up for PLMN signalling arid wherein at least one ATM switch 30 
is provided with functionality enabling the PLMN network element to control 

30 the switching of the virtual connections via the ATM switch 30* : 

Figure 3 gives a more detailed description of the telecommunication 
system signalling architecture shown in Figure 1 f , For the sake of ciarity, only 
one BTS, one ATM switch 300, one BSC and one MSC are shown in Figure 3. 
All the interfaces between the ATM switch 30 and the PLMN network elements 

35 BTS, BSC and MSC are user-network-interfaces (UNI) drawn by a thick solid 
line in Figure 3. The UNI interface is specified in references [1], F2] and [3j. 
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Thus, for the ATM switch, the PLMN netvybrk elements represent cbnyehtional 
ATM devices (users) that can be reached over the UNI interface, the PLMN 
network elements are provided with an ATM adapter that creates a UNI inter- 
. face towards the ATM network 3 and a PLMN interface towards the network 
.5: element : ; ' ■ ;' ' •• 

When a telecommunication system presented in Figure 3 is being 
built, the following permanent Virtual connections (PVC) over the UNI inter- 
faces must be set up for the invention: 

1 ) PVC 1 between the BTS and the MSC (via the switching field 301 
10 of the ATM switch 30). The PVC1 is used to transmit PLMN signalling mes- 
sages (for iexampje call control, mobility management, authentication, etc.) 
between the MSC and the MS in the ATM cell payldad field. 

2) PVC2 between the BTS and the BSC (via the ATM switch 30). 
The PVC2 is used to transmit PLMN signalling messages (for example radio 

15 resource management) between the BSC and the BTS in the ATM cell pay- 
load field, • . 

3) PVC3 between the BSC and the MSC (through the ATM Switch 
30),: the PVC3 also being set up for the PLMN signalling (in the ATM cell pay- 
load field). 

20 : 4) PVC4 between the MSC and the switching control of the ATM 

switch 30,: PVC5 betweeh the BSC and the switching control of the ATM 
switch 30. : The MSC and they BSC use the PVC4 and the PVC5 to remote 
control the switching operation of the ATM switch 30 in accordance with the 
invention. 

25 It is important to note that the permanent virtual connections PVC 

can be set up in many alternative ways without deviating from the inventive 
idea of the invention. For example, the PVC1 may be replaced by a solution 
wherein the signalling between the MS and the MSC is performed via the BSC 
by using the PVC2 and the PVC3, the solution hierarchially resembling a con- 

30 vehtional GSM network configuration. On the other hand , if the PLMN network 
does not comprise any base station controller, the permanent virtual channels 
PVC2, PVC3 and PVC5 then do not exist. 

As will be illustrated below byway of examples, all PLMN signalling 
via the permanent virtual connections PVC1 , PVC2 arid PVd3 in a preferred 

35 ernpodiment of the invention is substantiaily in accordance with the GSM 
spedficatidhs. the intermediate ATM network 3 is transparent as regards the 
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PLMN signalling. AII PLMN signalling is transferred in the payload field in the 
ATM cells that are relayed by the ATM switch 30 without interpreting their 
contents, Thus, the PLMN signalling messages do not call for any mod'rricar 
tions to the ATM UNl signalling protocol. 

5 In a preferred embodiment of the invention, the Interim Local Man- 

agement Interface (ILMI) specified in references [1] and [2] is used as a re- 
mote cpntrbl interface on the permanent connections PVC4 and PYG& The :: 
ILMI uses an SNMP protocol (Simple Network Management Protocol) for 
monitoring and controlling management information regarding ATM layer pa- 

10 rameters and physical layer parameters over the UNI between the ATM 
switches and ATM terminals, the SNMP is specified in RFC 1157, A Simple 
Network P&ocol, : May ;1996; References} [1] and [2] also describe the SNMP 
protocol and messages. The ATM; switch includes an agent application sup- 
porting the SNMP/ILMI operations; UNI management information is presented 

15 in a management information base (MIB) located in the ATM switch. The MIB 
includes for example trie following accessible management information types: 
a physical layer, an ATM layer, ATM layer statistics; virtual path connections 
(VPC); virtual channel connections (VCC); and address registration informa- 
tion. 

20 To implement the above described features, the following functional 

elements are presented in the ATM switch 30 in Figure 3: an SNMP AGENT, a 
management information base (MIB), an ATM signalling control SIGN.CTRL, a 
switching matrix 301 and an operation and management interface O&M. to- 
wards the switching matrix. The ATM signalling control is responsible for the 

25 UNI signalling according to references [1] and [2] and controls the switching 
operations of jhe ; switching matrix 301 via the O&M interface. The MIB is the 
above mentioned data base maintaining status and configuration information 
on virtual path and virtual channel connections that are available at the UNI 
interfaces of the ATM switch. 

30 • In accordance with the invention, a controlling PLMN elernent, such 

as the MSG or the BSC, manipulates the management information by means 
of the SNMP protocol operations specified in RFC 1157; in the following, Fig- 
ures 4, 5, 6 and 7 present various examples of the call set-up signalling of the 
invention. Signalling procedures in the examples are based on the GSM sig- 

35 nailing messages. 
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A signalling diagram presented in Figure 4 illustrates a data, call 
set-up originating from an MS. GSM signalling comprises for example a sig^ 
nailing channel request and a grant, CM service requests, authentication, ci- 
pher mode setting, and temporary mobile station identifier (TMSI) allocation.; 

5 the MS sends a SETUP message to a BTSV the' message being forwarded to; 
an MSG via a PVC1. The MSG intrepets the address of the receiver of the 
SETUP .rriessage to be an ATM address whose switching carV be accom- 
plished via ah ATM sWHch whereto the BTS is connected. If the call set-up is 
accepted, the MSG sends a CALL_PR0CEEDlNG message to the MS via the 

10 connection PVC1 and the base station BTS. This message informs the MS 
that the MSG is handling the call. So far, the. description has dealt with normal 
GSM signalling except that the signalling is transmitted through an ATM net- 
work via the permanent virtual connections PVC1, PVC2 and PVC3 of the in- 
vention in an ATM cell payload field. Otherwise, this signalling example is ir- 

15 relevant to the invention and does not need to be described in more detail in; 
this context. : ; . 

The following example Illustrates how the MSG controls an ATM 
switch 30 to switch a virtual connection (a data connection) between the BTS 
and a called ATM subscriber before performing the switching of a radio chan- 

20 nel. This signalling is presented in block 40 marked off by a dashed line in 
Figure 4. Signalling in block 40 is also described in Figure 5 that also shows 
messages between the elements within the ATM switch 30, 

With reference to Figures 4 and 5, the MSG sends an SNMP proto- 
col Set-Request-PDU message to the SNMP agent of the ATM switch 30 via a 

25 perfnaheht virtual connection PVC4. In this message, the MSC gives an ad- 
dress addrl (the calling party, the BTS) arid an address addr_2 (the called 
party, the "atm terrhmai" shown in Figure 4) as parameters, i.e. the address 
between which a virtual connection should be set up by the ATM switch 30. 
Both ATM and E.1'64 addresses may be used; 

30 ,-. Next, the SNMP agent uses normal ATM-UNI signalling in order to 

set-up the connection. 

With reference to Figure 5, the SNMP agent sends a connect 
command to a signalling control unit The connect command includes as pa- 
rameters the address addrj and the address addr_2. A signalling control unit 

35 SIGN-CTRL then inquires from an MIB data base by a getjnfo command 
those (ATM switch) ports whereto the addresses addrjl and addr_2 are con- 
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nected. In Vts «nfo response, the MIB gives the port numbers arid VPIA/CI vai- 
ues to be used for the connections. The signalling control SIGN CTRL then 
performs a normal ATM connection setup procedure. First, the SIGN-CTRL 
sends an ATMiUNI_SETUP message' to a BTS and an ATM^NNI_SETUP 

5 message to ah ATM switch 40 of the calling party. Ah ATM switch 41 sends an 
ATM UNrSETUP message to a called party (sin ATM terminal). The SETUP 
messages asK different parties to begin With the call set-up. The BT$ accepts 
the call by sending an ATM_UN|_CONNECT message to ah ATM switch 30, 
Correspondingly, the called party accepts the call by sending an 

10 ATMJJNI_CONNECT message to the ATM switch 41. Further, the ATM 
switch 41 accepts the call by sending an ATM_NNI_CONNECT message to 

the ATM switch 30. 

After the successful call, set-up described above, the signalling unit 
SIGN-CTRL commands a switching matrix 301 to actually connect the VPIA/CI 
15 of the calling party (BTS) to the VPIA/CI of the called party (the ATM terminal) 
via an O&M interface (a switch command). The signalling unit SIGN CTRL 
sends a connecToK response to the SNMP agent, the response containing 
the addresses received jin the connect command, the VPIA/CI values being 
added on these : addresses. The SNMP agent then sends an 
20 SNMP_GET_RESPONSE message to the MSC via the connection PVC4, the, 
message containing said VPIA/CI values. \ 

Next, the MSC seeds an ASSIGNMENT REQUEST message to a 
BSC, the message containing said VPI/VCI values. These values can be ei- 
ther coded into the optional fields of the ASSIGNMENT REQUEST message 
25 according to the standard, or new information elements must be added to the 
message, The BSC performs the required radio resource reservations for said 
connection and asks the BTS /to activate a radio channel by a CHAN- 
NEL^ACTIVATION message. This message must also transmit the VPIA/CI 
: values, Le. the values must be either coded into the optional fields of the rries- 
30 sage, or heW information elements must be added to the message. The BTS 
can switch th# radio channel for the ATM connection by using me ^foremen* 
tioned information. The signalling then foilpWs hdmnal GSM call set-up signal- 
ling except that the MSC sends a CONNECT message to the mobile station 
immediately after receiving an ASSIGNMENT COMPLETE message- In a 
35 norma! case, the MSC would wart for a message (ANSWER) coming from 
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subscriber B> but in this case, the connection has already been switched up to 
subscriber B. 

the signalling presented in Figure 4 then follows the normal GSM 
call set-up signalling between the BfS and the MSG via the permanent virtual 

5 connection PVCT arid between the BTS arid the BSC via the permanent virtual 
connection PVC2. this signalling is also irrelevant to the invention and Ohiy 
serves as ah example of potential signalling. therefore t rest of the messages 
presented in Figure 4 are riot dealt with in this context but, as concerns the 
messages, referenda is made to the above mentioned publication and the 

10 GSM specifications. 

Figure 6 shows the set-up of the invention for a speech call origi- 
nating from ah MS. the GSM signalling in the call set-Up substantially corre- 
sponds to that in Figure 4. the essential difference is that a (speech) connec- 
tion is now switched in a "normal" Way via an MSC. and an AtM connection is 

15 set up between a BtS and the MSC (in the example in Figure 4, thb AtM 
connection vyas directly set up between the BtS and subscriber B without a 
through connection via the MSC). : 

v the MSC controls an AtM switch 30 to switch a virtual connection 
for the call between the BtS and the MSC by sending an SNMP^Set_Request 

20 message via a permanent virtual connection PVC4, the message containing a 
calling party address addr_1 (BtS) and a called party address addr_2 (MSC). 
the signalling between the internal elements of the AtM switch 30 then pro- 
ceeds as in Figure 5, A signalling unit SIGN-CtRL then sends 
AtM_UNLSetup messages to the BtS and the MSC. the BtS and the MSC 

25 respond by an AtMJJNLConnect message, the signalling unit SIGN-CtRL 
then commands a switching field 301 to switch a connection between the 
VPlA/CIs b^ihg allocated. The SIGN CtRL sends a connect^ok response to 
an SNMP ajent,: : the response containing the addresses addM and addr_2 
and the VPlA/CI values added thereto, - the SNMP agent sends an 

30 ■\SNMP^Qet,f^^oh^^.m^agt.tp-_thB MSG via the connection PVC4, the 
Vnlessaga containing said VPi/Vpi values, ASSIGNMENT. REQUEST and 
CHANNEL AdtiyAtlON!m#ssages then follow the above described example, 
the GSM signalling thereupon proceeding entirely according to the GSM; 

j : Yet another example describes a handover between two BtSs 

35 connected to the same AtM switch, Such a handover may be performed ac- 
cording to the same principles presented in the call set-up example. Figure 7 
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shows an example of a handover in the case when a BSC decides upon the 
moment of performing the handover (as in the GSM system). In Figure 1, solid 
lines illustrate GSM messages and dashed lines illustrate non-GSM messages 
related to the control of the ATM switch of the jriventipn, : 
5 y • As known from befqfe, anr MS; m a : serving 

base station, downlink signals from a particular group of neighbouring base 
stations. The MS regularly reports oh this measurenlent data to a BSC that 
makes a handover dedsipn on the basis of the data, in Figure 7, an MS sends 
a measurement report.to the currently serving base station BTS_o (hereinafter 
10 referred to as an old base station) in a measurement report message. The 
BTSjd fpwards the measurement report to the BSC in ATM cells via a per- 
manent virtual connection PVC2. Let us assume that the BSC decides on the 
basis of the measurement results sent by the MS (and according to the han- 
dover algorithm being used) that the call should be handed over from the old 
1 5 base station BTS_o to a new base station BTSji. 

After making the handover decision* the BSC sends an 
SNMP_Set_Request message to an ATM switch via a virtual connection 
PVC4. This message contains a command to switch a traffic channel as a vir- 
tual circuit between the new base station BTS_h and the ATM switch, I n other 
20 words, the ^es^age contains ah address addM for the new base station. The 
SNMP agent, the MlB data base and the signalling unit S!GN-CTRL>in the 
ATM switch cdftimu nicate like in Figure 4 and the signalling unit obtains infor- 
mation ori the ATM switch port whereto the BTSjl is connected and the 
VPIA/CI value associated With the ATM switch port; The signalling unit SIGN- 
25 CTRL theh; sends ? new base station 

. . BTS_n. The BTS_n accepts the call by, sending an ATM^UNkConnect mes- 
sage, The signalling unit SIGN-CTRL controls a switching field 301 to switch a 
logical connection between the ATM switch and the BTS to the logical con- 
nection of the other party of the call. Then, the SIGN-CTRL gives a cqn- 
30 nect_bk response to the SNMP agent, the response containing the address 
addM and th^ SNMP agent sends an 

SNMP_Get_Response message to the BSC via the virtual connection PVC4, 
the message containing the address addM and said VPIA/CI value. 

After receiving the VPIA/CI values delivered in the 
35 SNMP_Get_Respqnse message for the virtual connection that is switched, the 
BSC then forwards this information in a CHANNEL^ACTIVATION message 
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(via a permanent virtual tfcrinectibn) to the new base station BTS.n that thus 
receives information oh the channels to be switched for each ATM connection 
(VPI/VCI). This requires that the modifications described In the previous ex- 
ample must be made to the CHANNEL ACTIVAtlON message, The BTS^n 
5 acknowledges by sending a CHANNEL.ACTIVATION.ACK message, The 
BSC sends a HANDOVER.COMMAND message to the old base station 
BTS.o via a permanent virtual connection. This message contains inforrnation 
on the new base station BTS.n. Next, a handover according to the GSM 
specifications is performed from the old base station to the hew base station. 
10 As a result of the handover, a radio interface traffic channel reserved for the 
call in the BTS.n is switched to the logical connection set up between the 
ATM switch and the new base station BTS.n. The GSM signalling associated 
with the handover is irrelevant to the invention, and/therefore, is not described 
in more detail in this context. As regards a more detailed description of the 
15 messages presented in Figure 7, reference is made to, the; above mentioned 
publication and the GSM specifications. The signalling between the base sta- . 
tidns BTS and the base station controllers BSC naturally takes place through 
the permanent virtual connections of the invention. 

After receiving ihformation from the new base station BTS.ri about 
20 the accomplishment of the handover on a radio path, the BSC commands the 
ATM switch to switch a call from the virtual connection of the old base station 
BTS.O to the virtual connection of the new base station BTS.n. More pre- 
cisely the BTS sends an SNMP.Set.Request message to the ATM switch via 
the connection PVC4. Since the switching from the old virtual connection to 
25 the new one is performed only on the calling party side, from the BTS_0 at the 
BTS.n (locally), ATM signalling is not required at this moment. The virtual 
connection is maintained unchanged towards the other party. Thus, the ATM 
switch acts as an anchor point of the handover du ring the handover of the in- 
vention. The SNMPJSeV Request message sent by the BSC also contains a 
30 command to release the old virtual connection to the old base station BTS.O. 
' This command can also be sent as a separate message, As a . result of the 
: * command; the siting Unit SIGN-CTRL of the ATM switoh sends an 
ATM_UNI_Reiease message to the old base station BTS.O. This message 
indicates that the connection has been released and that the old base station 
35 BTS.O should deallocate the virtual channel and prepare to release the con- 
nection after sending, an ATM.UNI jtelease.complete message. The BTS J) 



WO 9836612 



PCt/FI98/0dl25 



15 . . 

sends said ATM_UNI_Release^complete message to the ATM switch. Then, 
the BTS_o and the ATM switch release the connection; In ah 
SNMPJ3et_Response message, the ATM switch informs the BSC of the 
switching that has been performed and of the bid connection that has been . 
5 released. The BSC informs the MSG of the accomplishment of the handover 
via a connection PVC3. 

• Next, normal GSM signalling takes place. The BSC commands the 
old base station BTS^Otg deallocate the radio channel resources by sending 
a RF_CHANNEL_RELEASE GSM message via a permanent virtual connec- 
10 tion PVC2, The BTS_0 acknowledges by sending a 
RF^CHANNEL_RELEASE_ACK message. The handover is now completed. 

The accompanying drawings and the description related thereto are 
only intended to illustrate the present invention. The details of the invention 
can be modified within the scope and spirit of the appended claims. 
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CLAIMS: =." 

1. A wireless ATM network brriprising mobile stations, base sta- 
tiohs and at least one ATM switch; (30). the base stations (BT$) being coh- 
hectecj to the ATM switch, by a ii?errnetwprk4nterface (UNI), c h a facte f ■* 

5 i zed in that '■' 

. at least one controlling mobile network element (MSG, BSC) is con- 
nected to said AtM switch (30) by the UNI interface to carry but a call control 
and mobility management, 

a first permanent ATM virtual channel is provided between said mo- 
10 bile network element (MSG, BSC) and each base station (BTS) for transferring 
call control and mobility management signalling transparently therebetween 
through the ATM network (3), 

: said mobile network element (MSC, BSC) is arranged to remotely 
control said ATM switch (30) to switch the ATM virtual channels dynamically 
15 between the base stations (BTS) and another point in the ATM network. ; 

2, A rnbbiie network comprising mobile stations (MS), base stations 
(BTS). at least one controlling PLMN hetwdfk element (MSC, BSC) that is re- 
sponsibtefor call control and rnbbiHty management and gn AJM transmission 
network (3) comprising at least one ATM switch (30). the base stations (BTS) 

20 and said controlling mobile network element (MSC, BSC) being connected to 
the ATM switch by a user-netwbrk-interface (UNI), c h aracterized in 

that ' ■ ' • " : : ■ • " v ; : : ;V " , . . . 

a first permanent ATM virtual channel is provided between said 
mobile network element (MSC. BSC) arid each base station (BTS) for 
25 transferring call control and mobility management signalling transparently 
therebetween through the ATM transmission network (3). 

said mobile network element (MSG, BSC) is arranged to remotely 
control said ATM switch (30) to switch ATM virtual channels dynamically 
between the base stations (BTS) and another point in the ATM transmission 

30 network (3). . .... 

3 A network as claimed in claim 1 or 2, c har actenzed in 

' that . '• 

a second permanent ATM virtual channel is provided between the 

mobile network element (MSC, BSC) and the ATM switch (30), 
35 the mobile network element (MSG, BSC) is arranged to remotely 

control the ATM Switch (30) via said second permanent ATM virtual channel. 
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4. A network as claimed jn- claim 1 * 2 or 'Z-rc bar acterlzed In 
that the remote cpntrql protocol between the i_ vrfobli^ "jrliB^iirK, et^mehf^ '(isAj$C; 
BSC) and the ATM switch (30) is a Simple Network Management Protocol 

(snmp). " r V y " 

5 • . : 5rA network as ciaimed^N 

remote control between the mobile netwqrk element (MSCj $SC) and the ATM 
switch (30) is based on UN! signalling. 

6. A network as claimed in claim 1 , c h a r a tie r f zed in that 
said at least one mobile network element comprises a mobile telephone 

10 exchange (MSC) and/or a base station controller (BSC). 

7. A network as claimed in any one of the preceding claims, 
characterized in that the ATM switch comprises means (SNMP 
AGENT, MIB, SIGN.CTRL, 301) that perform a standard UNI signalling 
procedure between the ATM switch, the base station and said another point as 

15 a response to the remote control of the mobile network element, the UNI 
procedure setting up, releasing or reswitching a logical virtual channel for a 

call. : ;.- .*.\ : \ ■ 7 * a . . :V ■ --.-T. 

8. A network as claimed in claim 1, c h a r a c t e r i z e d in that the 
ATM switch (30) is able to switch the call directly to the other party without 

20 having to switch the cali via said mobile network element. 

9. a method for mobility management and call (control in a wireless 
: ATM network comprising mobile stations, base stations and at least one ATM 

switch, the base stations being connected to the ATM switch by a user- 
network-interface (UNI), c h aracterlzed by 
25 transferring signalling related to the mobility management and the 

call control transparently between, the base stations and said hidbile network 
element through the ATM network on permanent logical virtuai channels, 

setting up, in the ATM switch, cajMpeeific logical virtual channels 
' between the base stations and other parties by using UNI signalling, 
30 remote controlling the ATM switch from said mobile network unit. 

1 6; A method for mobility management arid call cdntroi iri a mobile 
network comprising - mobile stations, base stations, at least one contrbllihg 
mobile network element that js responsible for call control and mobility 
management, and ah ATM transmission network comprising at least one ATM 
35 switch, the base stations and said controlling mobile network element being 
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connected to the ATM switch by a usef-hetwdrkH'nterface (UNI), chafac - 
terized by 

performing operations related to the call control arid the mobility 
management in a separate controlling mobile network element, the mobile 
5 network element being. connected to said ATM switch by a UNI interface; 

transferring signalling related to the mobility management and the 
call control transparently between the base stations arid said mobile network 
element through an ATM network on permanent logical virtual channels, 

setting up, in the ATM switch, cail-specific logical virtual channels 
1 0 between the base stations and other parties by using UNi signalling, 

remotely controlling the ATM switch from said mobile network unit 

11. A method as claimed in claim 9 or 1 0, c h a racter iz e d by 
remotely controlling the ATM switch via said permanent ATM virtual channel 
between the mobile network element arid the ATM switch, 
15 1 2. A method as claimed in claim 1 V cha r a c terized ih that 

the remote control protocol between the network element and the ATM switch 
is based ; on: ;a - Simple Network Management Protocol (SNMP) or UNI;; 
signalling;;^- 

13. An ATM switch element for a wireless ATM network or an ATM 
20 transmission network of a mobile network, which ATM switch element can be 

connected by. a UNI interface to base stations (BTS) and to at least one 
controlling mobile network ejement (MSC, BTS) responsible for call control 
and mobility management, characterized in that 

the ATM switch (30) is provided with remote control by means of 
25 which the mobile network element (MSC, BSC) is able to control tie ATM 
switch (30) to switch ATM virtual, channels dynamically between the base 
stations (BTS) and another point in the ATM network. 

14. An ATM switch element as claimed in claim 13, charac- 
terized in that said remote control is implemented via a permanent ATM 

30 virtual channel between the mobile network element (MSC. BSC) and the ATM 
switch (30). 

15. An ATM switch element as claimed in claim 13 or 14, char- 
a c terized in that the remote control protocol between the mobile network, 
element (MSC, BSC) and the ATM switch (30) is a Simple Network 

35 Management Protocol (SNMP). 
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16. An ATM switch element as claimed in claim. 13, 14 <?r 15, 
charac t e r ized in that the remote control between the mobile network 
element (MSC, BSC) and the ATM switch (30) is based on UNI signalling. 

17. An ATM switch element as claimed in any one of claims 13 to 
5 16, char a c terize d in that the ATM switch comprises means (SNMP, 

AGENT, MIB, SIGN CTRL, 301) that perform a standard UNI signalling 
procedure between the ATM switch, the base station arid said another point as 
a response to the remote control of the mobile network element, the procedure 
setting up, releasing or reswitching a logical virtual channel for a call. 
10 18. An ATM switch element as claimed in any one of claims 13 to 

17, characterized in that the ATM switch (30) is able to switch a call 
directly to the other party Without having to switch the call via said mobile 
network element 

19. A mobile network element to be connected to base stations 
15 (BTS) by a UNf interface via a wireless ATM network or via an ATM 

transmission network, c h a r a c t e r i z e d in that 

said mdbiie network element (MSC, BSC) Is responsible for call 
control and mobility management in the network and is arranged to perform 
call control and mobility management signalling with each base station (BTS) 
20 transparently through the ATM transmission network (3) via permanent ATM 
virtual channels between the mobile network element arid the base stat!on$ 

(BTS), , ; • > , 

said mobile network element (MSC, BSC) is arranged to remotely 
control an ATM switch (30) in the wireless ATM network or in the ATM 
25 transmission network to switch ATM virtual channels dynamically between the 
base stations (BTS) and another point in the ATM network. ... 

20. An ATM switch element as claimed in claim 19, charac- 
terized in that said remote control is implemented via the permanent ATM 
virtual channel between the mobile network element (MSC, BSC) and the ATM 

30 switch (30). 

21* A mobile network element as claimed in claim 19, c h a r a c - 
teH zed in that the remote control protocol between the mobile network 
element (MSC, BSC) and the ATM switch (30) is a Simple Network 
Management Protocol (SNMP). 
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22. A mobile network element as claimed In claim 19, 20 of 21, 
characterized in that the remote cdntfol between the mobile network 
element (MSG, BSC) and the ATM switch (30) is based on UNI signalling. 

23, A mobile network element as claimed in claim 19* 20, 21 or 22, 
5 c h a r a c terlzed in that the • mobile ; network element is a mobile 

telephone exchange (MSC).br a base station controller (BSC). 
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